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•Spirulina sp.        : 25 m3  
• Chlorella sp.       :  5 m3 
• Scenedesmus sp.    :  5 m3 
• Selenastrum sp.      :  5 m3 
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what is the problem: 
•  health damage  ----  synthetic chemical dyes 
 
• Food, pharmaceutical and cosmetics industry 
– natural alternatives 
– green technologies 





•Dyes and pigments of organic origin:  
•Dactylopius coccus: carmine  
•Curcumin: yelow 
•Berries and flower petals: Blue  
 
•Currently in chile: 
•Pigmentos Naturales S.A. - astaxantina from 
Haematococcus pluvialis  
•Dactylopius coccus costa. 
  














3. tetrapyrrole chromophores 
 







• Ou Y, Zheng S, Lin L, Jiang Q, Yang X. Chem Biol Interact. 2010 Apr 29;185(2):94-100.  
•Rodríguez-Sánchez R, Ortiz-Butrón R, Blas-Valdivia V, Hernández-García A, Cano-Europa E. Food Chem. 2012 Dec 15;135(4):2359-65. 
•Gupta M, Dwivedi UN, Khandelwal S. Toxicol Lett. 2011 Jul 4;204(1):2-11. 
•Gupta NK, Gupta KP. Environ Toxicol Pharmacol. 2012 Nov;34(3):941-8. 
•Dronamraju V. L. Sarada, Chinnadurai Sreenath Kumar, Ramasamy RengasamyWorld Journal of Microbiology and Biotechnology April 2011, 
Volume 27, Issue 4, pp 779-783 








•therapeutic against brain stroke 
•Hepato-protective, 
•renal-protective, 
•thymus protection, etc. 
•anticancer 
•antibacterial activity 
•Natural pigment for food and cosmetics industries 
•A fluorescent dye for medical use 
• Develop a process for efficient recovery of phycobiliprotein  
with high yields, for the growing nutraceutical market. 
 
• Generate knowledge to design the generic biorecovery 
processes, 
 
• Time reduction of commercial implementation of prototype and 
pilot-scale processes 
Objectives 
•C.C. MORAES, J.F. DE MEDEIROS BURKERT and S.J. KALIL, Journal of Food Biochemistry 34 (2010) 133–148. 
•Rachen Duangsee, Natapas Phoopat and Suwayd Ningsanond, As. J. Food Ag-Ind. 2009, 2(04), 819-826   
BMF: Fresh Biomass 
BMS: Biomass Seca 
BMC: Biomass Seca Commercial 
i: Freeze-thaw cycles 
 






v:  Microwave 
Cell disruption methods 






iv) BRBS: Buffer Briston-Robinson  
                  
Aqueous Solutions Extractants 
Buffers 
pH: 4 a 10 
The experimental matrix is generated by 4 breaking 
methods x 5 extracting solutions and 3 biomass sources  
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• 37 mg/ml 
• Quality 2-2,5 
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